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The submissions for Tier II testing include two volumes of responses: Volume 1 and Volume 2. 
Volume 1 (MRID 50534301) consists of: 1) requests for extensions for protocols to address 
health effects and ecological/environmental effects; 2) MRID references for several 
characterization studies; and 3) an incomplete, draft protocol for an oral 
reproduction/developmental toxicity study in rats. Volume 2 (MRID 50534302) was submitted to 
fill potential gaps in the characterization requirement. 

 
DETERMINATION 

 
The Agency reviewed the draft protocol for oral rat reproduction/developmental toxicity study 
(Volume 1, MRID 50534301) and determined it to be unacceptable. In the Preface section of the 
protocol, the registrant recognized that the submitted draft protocol is not complete and requested 
additional time to complete the protocol. 

 
To address the characterization requirement, Volume 1 lists the following studies (these are 
further discussed in the attached memo): 

 MRID 48854401 – Particle Size and Diameter 
 MRID 48957801 – Surface Area Determination 
 MRID 48878801 – UV-Vis 
 MRID 475448031 – Solubility-Release of Silver into Aqueous Media 
 Supplement to MRID 475448031,2 – Additional measurements at pH 5 and 9 

 
Volume 2 (MRID 50534302) provides further characterization data, including particle size and 
distribution, length and shape, crystallinity, surface area, and dissolution kinetics; it also 
estimates surface charge, zeta potential, and surface chemistry based on literature data for fumed 
silicas of similar structure and surface area. The Agency found two major issues with this study: 
1) some of the tests were conducted on “product particles” formed after dispersion, and no 
explanation for the dispersion process was provided, and 2) literature values for surface charge, 
zeta potential, and surface chemistry for pure silica were assumed to be the same for HeiQ AGS- 
20. Rationale for bridging surface charge, zeta potential and surface chemistry or a new data 
study are needed, especially for a novel and poorly-understood active ingredient that comprises a 
large portion (20%) of the product, including the surface, and may result in significantly different 
surface properties. As a result, the Agency determined the Volume 2 study (MRID 50534302) to 
be unacceptable. 

 

This memorandum is attached to a review of the characterization study (Volume 2, MRID 
50534302). 

 
 
 
 
 
 
 
 

1 Incorrectly listed as MRID 48788003 in the submission 
2 This supplemental study has been assigned as MRID 48788003. 
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EXECUTIVE SUMMARY 
 

HeiQ Materials AG provided the Agency a physical-chemical characterization study 
(MRID 50534302) on HeiQ AGS-20 (EPA Reg. No. 85249-1), a silver-silica antimicrobial 
powder. Characterization tests for particle size and distribution, length and shape, crystallinity, 
surface area, surface charge, zeta potential, surface chemistry, and dissolution kinetics were 
provided for the silver product. The study is found to be unacceptable because 1) no explanation 
was provided for the “dispersion steps” used to break down the as-produced powder into the 
HeiQ AGS-20 product particles, and 2) surface charge, zeta potential, and surface chemistry 
were inferred from the literature when the product has not been determined to be sufficiently 
similar to allow for data bridging. 

 
Two forms of HeiQ AGS-20—the HeiQ AGS-20 “product” particles and the “as- 

produced powder”—were analyzed in the study. The as-produced powder was analyzed in 
scanning electron microscopy (SEM) and laser scattering, while the HeiQ AGS-20 product 
particles was used in all other characterization tests. According to the study, the as-produced 
powder is the form prior to any dispersion step, and the HeiQ AGS-20 product particles is the 
resultant form after dispersion. However, no explanation was provided to describe this 
“dispersion,” and the Agency requests a detailed procedure. The dispersion steps may alter the 
properties of the HeiQ AGS-20 product particles, and detailed information about these steps is 
needed. The Agency also requests clarification on whether the post-dispersion product particles 
were particles released (i.e., leached) from treated textiles or represented particles that would 
become embedded in the textiles. 

 
The results from the characterization study are summarized in Table 1. Microscopy 

shows silver particles distributed on the surface of a porous, amorphous silica matrix; the HeiQ 
AGS-20 product particles are in the form of aggregates ranging from 0.7 to 3.8 µm, while the 
silver particles inside are 5-20 nm. The as-produced powder was present as large agglomerates 
ranging from 10 to 50 µm in SEM. Laser scattering presents a similar size range, and the mean 
particle size is 20 µm. The HeiQ AGS-20 particles are approximately 1 µm wide and roughly 
spherical in the form of aggregates, and the amorphous silica matrix exhibits a fractal structure, 
similar to that of fumed silica. X-ray diffraction (XRD) confirms the presence of elemental silver 
particles in the powder. The specific surface area was calculated to be 181 ± 8 m2/g. The 
dissolution kinetics of silver were submitted in an earlier study (MRID 48788003), which was 
accepted, and show a maximum dissolution of 5% after 168 hours. 

 
Literature values for fumed silicas of similar structure and surface area were used to 

estimate surface charge, zeta potential, and surface chemistry of HeiQ AGS-20. The surface 
charge (at pH 7) was -1.5 to -3 µC/cm2, and the zeta potential (at pH 7) was -35 to -40 mV. The 
surface chemistry was predicted to be dominated by hydroxyl groups with a concentration of 
0.05-0.1 mg OH/m2. However, use of the literature to determine the surface charge, zeta 
potential, and surface chemistry of HeiQ AGS-20 is unacceptable. The product is composed of 
20% silver, some of which is distributed on the surface of silica, and therefore may not 
necessarily share similar properties as pure fumed silica; as a result, the literature values for 
fumed silicas may not hold true for HeiQ AGS-20. 
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As submitted, the study on HeiQ AGS-20 is unacceptable because 1) it does not provide 
any information about the dispersion of the “as-produced” powder, and 2) literature values were 
used to determine surface charge, zeta potential, and surface chemistry when such data bridging 
may not be appropriate. HeiQ AGS-20 contains 20% silver, including some on the surface of the 
silica matrix, which may alter the surface characteristics significantly enough to preempt data 
bridging to pure silica forms, and therefore, the surface charge, zeta potential, and surface 
chemistry will need to be determined experimentally. 
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Lack of Information Regarding Dispersion Steps for “Product Particles” Versus “As- 
Produced” Powder 

 
HeiQ AGS-20 product particles were analyzed in all the characterization tests, except scanning 
electron microscopy (SEM) and static light scattering (SLS), in which the as-produced powder 
was examined. The study states that the “[a]s-produced powder is the form of material obtained 
directly from the production process and is the form of the product powder handled by workers 
prior to any dispersion step (e.g., compounding into polymers or dispersion in liquids)” (MRID 
50534302, p. 7). HeiQ AGS-20 product particles, on the other hand, are the form “after 
dispersion steps that break down the as-produced agglomerated powder into the discrete unit 
particles” (p. 7). No explanation was provided for these dispersion steps, and a detailed 
procedure is requested on exactly how the as-produced powder was dispersed. 

 
Based on the 2016 product label, it is assumed that the “as-produced powder” is the form placed 
into water-soluble packets and the “HeiQ AGS-20 product particles” are the resultant form when 
the packets dissolve into water for coating/finishing purposes or melt with polymers for fiber 
spinning processes. Thus, depending on whether the HeiQ AGS-20 product particles are used for 
coating/finishing treatment of textiles or for fiber spinning processes, there are two possible 
types of dispersion the product can undergo. The Agency requests a detailed explanation for the 
dispersion steps used, and the following information should be included: 

 
 Type of dispersion (coating/finishing or fiber spinning) and justification for why that type 

was selected (i.e., was assumed to be representative of both types in real-world scenarios) 
 Medium used to disperse the as-produced powder 
 Amount of the medium 
 Amount/concentration of polyethylene oxide (substance used as a water-soluble packet) 
 Types of polymers/other substances present in the medium (if any) and their respective 

amounts/concentrations 
 Length of time the particles stayed in the medium, starting with the release of the 

particles from the packet and ending with the termination of the manufacturing process 
(when final treated textiles were produced) 

 Means of dispersion (shaking, sonication, etc.) 
 Temperature 
 pH 
 Any other relevant conditions or information 

 
The steps used to disperse the as-produced powder in the study should reflect the actual 
conditions in the workplace (i.e., in mixing vessels and hoppers). Significant differences in the 
dispersion process may result in different properties of the HeiQ AGS-20 product particles. No 
definite conclusions can be made about the HeiQ AGS-20 product because of the lack of 
information on the dispersion of the as-produced powder. 
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Item Description Comment 
 Metal Powder Specific Surface Area by Physical 

Adsorption.” 
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